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The study is concerned with the recall or recognition

of science principles one day after they have been taught and the
ability of students to answer higher level transfer items involving
the principle. The short term recall and recognition involved
students who prior to/learning experience could neither recall nor
recognize the science principles. Transfer ability was indicated by
the ability to answer items that required the direct extrapolaticn of
the principle, the application of the principle to new problem
situation, and the ability to analyze statements, regarding the
principle. No difference was found in the prediction possible from
the short term recall and recognition data. (Author)
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SUMMARY ARSTRACY
The atudy is 'y ith the z
dy ie concerned with the recull or vecogelilor of science principles one day
after they had heen vacght and the abil: t 5 i
3 zen cacght and the ability of stuwdenis o answey hipgher level transfer

items Involving ti eincip] Tt TE & 3
nvolving the principle. The short terw recell and vecozrition involved stuwdents

who prior o rhe leavuing ewpexiesmcz counld néiaher racall aor recogrina vhe sclence
principles. ?rausfer abllity was indicated_by the ahility to zusver iltems that vequired
the direct,axtrapolaticn‘of tha principle, the application of the principle to new
problem eltuacion, and the ability to analyse statesents; regarding the principle.

No differsnce was fourd in the predicilon possible from the ghor: term recall and

recognition data.
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B Study ef the Pradisticm of Tvanslew Abi'a .
Shors Tewm Roesell 2l Hoocgnition of Seicses Priveiplog.t

By
Donald J. Reyes Richard %. Swith
Northern Iilinois University Wershern 1113 EOiu Undvereity

The question of the relatiwves worth of racall wversus recoéuition reaponses has
important implications for classroom managément, It has implications for the teacher
in terms of the curriculawx decicions he makes lnciuding choosing the kind of uncasure
of student leavaing he will use, zud implicziicne for the student in terms of the

ind of studyiag thaw will pay off.

For exauple, Sax and Collett {1968} found that recognltlon (multiple choice)
examinaiions are able o motivats students to perform as well ag recall-type
questions when itéms are relatively difficult and vhere the criterion task iz a
recali examination. They also found that training ou muliiple choice tests yields J
higher scores on multiple cholce eritevlon tasks thaw does training om recall exanms.
Such g fi ndina mey indiceie the desizrability of aslug the recognition vather chan
the recall fitems.

But perhaps 2 mere ilmpovtent aspect of the recall-yecognition issue concerns

!-h

the relative value of different classes of test items for predicilmg the abllicy
of the student to tranefsr the content measured. Most teachevs are aware that both
recall and recognition iltems can be anavered by etudents who have memorized content
aud who may oy Ay not he able ©o transfer the materiﬁlg However, 1f one typé of
.raapense can be showe o be move indicaii?a of the abliiry to transfer the material

than ithe other, then a ztrong ecase could he nade for solicltd that riiculay
(% 1

class of Taspouse,
An examination of the vecall-vecognition quesiion leads into the never-never
land between learning vesearch and measuvement. Theze is & very close relationship

between the recall-vecognliion problem in measurement and the vetention transfer
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problem in learning research. They rglﬁté insofar as the wvariables which affect
the student’s ability to respond coxzec?ly te wecall or ¢ ognition items may be
the same variables which promote the traﬁsfar of the conte:t involved in the
Tesponses.

Gf importance to this point of view is a study econducted by Smith and Mangun
(1969) in which they found that studeqts who were able to ¥ecall science primciples
over long periods of time (eix months) Weré able to transfer these principles more
often than those students who could only vecognize them. In this study trgnsfer
meant the availsbility of a principie iﬁ oxdar to ";xtrapclate" the principle,
"apply" the principle, "anaiyze" statements regazding the principle, and "infar"
the next logiecal question to be asked or e#periment to be perfermed.

The Smith-Mangum study has clear impilications for the classreom teacher in
terms of the measurement question of re§a11 Yersus reéognition. Hoviever, since
most classroon testing normally follows ilmmediately after a unit of instzuetion, ]
this study will inveatigate the transfer-retention guestion for short term memory.

Specifically, this study was cencerned wigh the relaticachip betweon the
ability of students to recall or recognize sclemce principles and thelr 2bllity
to txansfer these principles. Transferszbility was indicated by the ability to
answer test items that required (1) the direct “extrapolation” of the prineciples;
{2) the "application" of the principles; and (3) the ability to “amalyze" statements

regarding the principle.

Method

Subiects ‘
The gubjects for this study were two-hundred elementary and junior high school |

studenis. These students were gclence puplls envolled in clagses of four teachers

who were taking an in-service course with one of the writers. The students were

directed through the sgeveral stages of this study ﬁy thelr regular classroom

ingtructors.,

e




Procedure

The science principles used in the study concerned Mendel's law for predicting

the characteristics of the offspring produced by crossing two hybride, the principle

of buoyaney and the formula for the balancing of a simple levs

o
p-!

The four participating teachers fivst a&ministefed two pretests to establisﬁ
if sowe of the students alveady kaew asay or all of the principles before the actual
teaching began. The flrat test was open ended recall and zeﬂuira giudents to
construct vesponses iundlcating a knowledge of the principle. For evample, 1f a
student wrote that an chiect wowid sink wntll i¢ has displaced its own weight ia
wvater, it was ackoowledged t¢hat he hﬁd already attalned the prineiple of buoyaney.
The second preatest {recognition) included aix muliiple cholez items in which the
students were requived to fdentify =2ach genevrallzation from a group of al?urna -ive
responssz,. Fow éxample,.one of the itemé_read:

Suppose E is the force on one end of the lever, and B D is the
distance betwean this force and the fulcrumD R is the fovee on
the opposite end of the lavey; and D R iz the distance between
R and the fulerum. Which of the following statementz is frue?
A. Ex Dl =R x DR,

Be Zx DR=R=xDE

Co . Ex R = DE x IR

D. ExXDE =T x QB

A studant's ability te ecognize the prlueiple wss acknowledged when he corvectly

v

identified the generalizazlion im both of the items relevont to thaet principle.

When pretest knowladgen_eiﬁhér recall or recognition, for a stédent was
demonstrated for a paxticulgx-primciple, i1 furthér data collscted for that student
for that principle was exeluded. f{rom the study. The students weare not, ﬁmweverg
given the results of thelr pretest, and all particisated i the eatize experiment.

&fter the pretests were given and collected, the students were given lustructions

by thelr vegular teachers designed to lead to the learning of the three principles

described. ‘The teachers used handouts prepaved by the lavestigators as part of

their instruu tionel wmaterials., Two clase periocds were used for instruction.

Q
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On the thixd day, the teachers administered posttests to their students.

The first test, a recall exam, was ldentical to the iecall pretest. This test
identified those studenis who could recall the prineiple. The sccond positest was
the same as the first zecognition test except that the order uf the items was
reversed. Corrvect answers to the two "knowledge of principle” items was required
to demongtrate masterxy. This was done to reduce the probability of correctly
guessing the principle.

Cn the basle of the posttest, three separate giroups were formed for each
principle. The f£fixsi group consisted of those studenis who were able to recall or
reconstruct a response for a priaciple. but who ware unable to zecognize the principle.
The secoad group could vecognize a pxinc}pleg but could not reconstruct the principle
on the recall posttesi. A third group consisted of those students who could both
racognize and recall a partlcular pﬁiaciple on the pozttesta, The procedure was
repeated for each of the three principles ueed in the study. HNaturally, there werxe
students wvho did not get any of the itenws correct. These studentz did not contribute
data to the zeporting.

Aftev the recall aud recognition grovps were established, a final posttest was
given. This third test - countalning jtems corresponding to the “extrapolation,™
"application,”" and "enalysis® catagories as deacribéé abavz -~ wa designed to
meesure the student’s sbility to twvamsfer the prineiples. A meas score (number of
items vight) oun the tramsfer test was determined for each group on each principle.

These seores were then compared.



Resulte
The mean scores arce shown below.
TABLE ONE

Resultant ezns on the Transfer Yest for Students in Dach of the Thres

Cetegories for Bech of the Thres Principles.

R Maan 1 Yesn ¥ Maan

ITEM SET Recgll Recelld Recogul~ Recogpi- Recall~ Recall-
tion tion Becog. Recog.
LEVER i8 5.8 10 7.1 18 6.9
BUCYANCY 30 5.55 18 3.9 i0 7.3
MENDEL'S TaW 1% 3.38 23 5,43 24 4.5

The three mean scores for asch of the principles were compared to determine if any

gignificant differences exioted between them. No sigunificent differences weze found.

Biscusgion
This stuedy, which wis voucermed with the wertleal tvemafer of potentiaily

weaningful sclence primcivles one day after leeralnmg, indicates that reither shore
term Tecall nov short term recognition of the primciple ig more indicative of tha
ability to trapsfer. This finding differs from ths Smith-Mangum study inéoﬁar ag
they found thet long term recall was move indlcative of the ability to tranafer
the priseiples than long tepm zecagnitiog«' Eemoving ﬁhmae students who were able
to recall or recoguire the pxinéiple on the pretest and retaining omly those who
learned thg prineiples as a reasnlt of claassroom instruction a day or two before
the post test altered the wesult. Thé data would seem to indicate that the long
term-short ternm dimension is an impozrtant varishle io detergining the relationship"
between response availabllity and transfer.

The etudy indicates that for the imitial 1earniﬁg of pew velationshlps,



practical considerations such as scoring reliablility zad the ability to require
preclee discrimination in students' responses would tend to favor the use of
recognition items in wmeasuring pupll progress. However, for pretesting and
evaluation involving long term retention, the evidences that recall is more in

indicative of the ability to transfer the relationshlp shonuld be comsidered.



Bibliqg}‘gphy

Bloon, Benjamin, et. al. The Taxonomy of Hducational Objectives: Cognitive
Pomain, New York: David McKey Company, Ine., i956.

Saz, Gilbert and ILeVerne S, Cellet. "An Empirical Compariscn of the Rifects of
Recall & Multipie Choice Tests on Student Achievement," Jounsl of Educationel
Measurement, Summer, 1968.

Smith, Richazd B. and Robert Mangum. “Ad Hmpirical Study of Long Term Disscciability
Strength and Trensfer,” Psychology im the Schools, Fall, 196%.




